Abstract: This paper examines the growth performance, income inequality, and poverty reduction in eight Chinese provinces in rural and urban areas during the period of 1989-2004 using China Economic, Population, Nutrition and Health Survey data. It shows that thanks to the efficiency gain as reforms deepened, income growth was high. Poverty reduction could have been even more satisfactory if it was not for the sharp increase over time in income inequality, especially in urban areas and among the richest. A decomposition analysis based on household income determination suggests that the total income changes over these 15 years can be largely attributed to the increase in returns to education and difference in job remuneration. Reducing inequality of opportunity and improving access to basic education, especially in poor rural areas, is hence important for enhancing growth, lowering inequality, and fighting against poverty.
Introduction
The growth performance of the Chinese economy in the past decades has been spectacular. With an annual per capita growth rate of about 9% since 1990 for more than 15 years, China has achieved the first Millennium Development Goal of halving poverty of 1990 by 2015 years in advance. Living standards in China have improved significantly. However, the fruits of growth have not been shared equally -worsening rural-urban inequality, widening coastalinland gap, and increasing income differential between segments of population have been documented in many studies (Chen and Wang, 2001; Chotikapanich et al., 2007; Kanbur and Zhang, 1999; Khan and Riskin, 2001; Wade, 2003) . The unequalizing income distribution raises the cost of economic restructuring and undermines the potential of long-term development. If worsening income distribution had been avoided, poverty reduction would have been even more impressive (Chaudhuri and Ravallion, 2006; Fang et al., 2002; Ravallion and Chen, 2007) . Not everyone has shared the success equally. The dismantling of the commune system in rural areas and the large-scale economic restructuring of the state and collective sectors in urban areas changed the foundations of the earlier social welfare system, but new mechanism that assure social equity and stability is not yet fully established. This leads to new challenges in poverty reduction.
World Development Report 2006 pointed out (The World Bank, 2005) : "Equity is complementary, in some fundamental respects, to the pursuit of long-term prosperity." Very high levels of inequality and poverty traps are fundamentally inimical to the efficient operation of a market economy. Unequal access to economic opportunities results in an inefficient allocation of investment and highly unequal societies are typically prone to social and political instability, which acts as a brake on investment, trade and economic growth . Understanding the roles of economic growth and income distribution in China's extraordinary success in reducing urban and rural poverty over a short period of time is of great interest.
Using the China Economic, Population, Nutrition and Health Survey data (CHNS), this paper aims at examining the links between growth, changes in income distribution and poverty reduction in urban and rural China over the period of [1989] [1990] [1991] [1992] [1993] [1994] [1995] [1996] [1997] [1998] [1999] [2000] [2001] [2002] [2003] [2004] . We attempt to identify the factors that contributed to the increase in income inequality in certain segments of the population to study the forces that drive differentiated growth. We firstly explain what took place during the period of 1989-2004 and study how growth in urban and rural China was shared across population. Then, we analyze how income distribution has effected poverty reduction. Finally, we present what are the major forces that widen income inequality and why.
The structure of the paper is as follows. Section 2 reviews the changes in inequality and poverty in China. Section 3 discusses methodology. Section 4 describes the CHNS data and presents trends of household income growth. Section 5 comments the results. Section 6 concludes.
Changes in inequality and poverty since economic reform in China
China's success in economic reforms that leads to rapid growth largely contributes to poverty reduction in the developing world since the early 1980s . Outside China, there has been little sustained progress in reducing the number of poor. As Edward (2006) argues, consumption of the poor often rises less than one-to-one growth at the global average. The impacts of growth on poverty reduction are conditioned on how the changes of income are distributed across the population, and how income distribution influences future growth and poverty reduction.
There is a rich literature on the analysis on the evolution of poverty in China using different data sets, poverty lines, poverty measures, and equivalent scales. For example, using household data from samples covering 18 provinces, Gustafsson and Li (2002) argue that most of income inequality in rural China in 1995 was found to be spatial and the uneven development of mean income across counties stood for most, but not all, of the rapid increase in income inequality. Zhang and Wan (2006) compare the scenarios of rural poverty from the late 1980s to the late 1990s. They find that in the late 1980s, agriculture-led growth raised rural income, improved income distribution, and as a result achieved unprecedented reduction in rural poverty; while in the 1990s, the impact of adverse distributional changes either outweighed or weakened the impact of growth on poverty reduction. Meng et al. (2005) , using a cross section household survey data from 1986 to 2000, suggest that urban consumption poverty increased in the 1990s due to the increase in income uncertainty as the price of education, housing, and health care (which were previously provided free or at highly subsidized prices by the state) went up when economic reforms deepened. Fang et al. (2002 Fang et al. ( ), using 1992 Fang et al. ( -1998 urban household survey, find that the incidence of urban poverty declined from 1992 to 1995 but increased from 1996 to 1998. Results on changes in poverty over time are sensitive to poverty lines chosen and index employed.
1 Common themes lie in the strong positive effects of growth on poverty reduction in both rural and urban areas; while the scope of changes in income distribution across the population undermines the benefits shared by the poor to different extent.
The changes in income distribution are closely associated with the evolution of reform focus. In the early 1980s, economic reforms were focused on rural areas and agriculture sector. The sharp increase in agricultural productivity resulted from the implementation of Household Responsibility System significantly reduced inequality and rural poverty. By simply decollectivizing production and allowing farmers to sell their surplus produce on the market, rural per capita income about tripled in 1978-1984 (see Zhang and Wan, 2006) . In the mid/late-1980s, full employment or the so called "iron rice bowl" policy (tie fan wan), which limited the scope and depth of urban inequality, was changed as urban labor markets and State-Owned-Enterprises (SOEs) restructure became center of the reforms in the 1990s. Since profitable firms tend to increase wages rather than employment, workers with stronger ability are more likely to get higher paid while those with limited skills become unemployed. The number of laid-off workers increased; income inequality significantly rose; poverty started being also an urban issue (Wu, 2004) . As China's globalization process accelerated, coastal and urban areas took-off, regional inequality rose over time (Wan, 2007) . Foreign Direct Investment (FDI) has mainly flowed to coastal areas, which created more job opportunities. Export-oriented industries, which also concentrate in the coast, contributed to wage increase. Rising inequality between the rural and urban areas, and between the coastal and inland areas, accompanied the economic restructuring process. In rural areas, the process of diversification into non-agricultural activities tends to increase disparities, unlike the agriculture-based growth in the early 1980s where equalized allocation of land kept income gaps at bay (Zhang and Wan, 2006) . At the end of the century, combining growth with a more balanced distribution of income became one of the guiding tenets of the development plans of the Government of China. Regional development strategies focused on helping the inland provinces to catch-up -"Go West (1999)", "Rejuvenate the North-East (2003)", and "Develop the Central (2005)" -to encourage a more harmonized development. This paper examines the changes in income distribution and poverty reduction in urban and rural areas in 1989-2004. To our knowledge, this is the first analysis using the CHNS data for examining household per capita income determination and for decomposing the effects of growth and changes in income distribution on poverty reduction after the first phase of reforms that focused on agriculture completed over a 15-year-period. We attempt to answer the following questions: how income distribution and poverty level have been changed in urban and rural China? Has growth been "pro-poor" or "pro-rich"? What roles growth and income distribution has played in poverty reduction as reforms deepened? If the rise in inequality aggravate urban and rural poverty, to what extent? What factors drive a differentiated growth across the population?
Methodology
In this paper, we examine the interactions between growth, inequality, and poverty reduction and study the determination of household income change in order to understand the rapid but uneven income growth in rural and urban China.
Growth Incidence Curve
To examine the growth pattern across population and changes in income distribution, we calculate income distribution indicators and study Growth Incidence Curve (GIC) developed by Ravallion and Chen (2001) . It describes income growth rate of each segment of population during the period of study, which allows us to identify the changes in inequality resulted from income growth of different segments of population.
Mathematically, GIC indicates the growth rate in income between two points in time at each percentile of the distribution. More specifically, comparing two dates, 1 − t and t , the growth rate in income of the th p ' quintile is:
Letting p vary from zero to one, ( ) and for all poverty measures within a broad class. If the GIC switches sign then one cannot in general infer whether higher-order dominance holds by looking at the GIC alone.
Poverty-Growth-Inequality arithmetic
To study the interaction between income growth, inequality and poverty reduction, we use the Poverty-Growth-Inequality Triangle proposed by Bourguignon (2005) . An simple arithmetic identity links the growth of the mean income in a given population, with changes in distribution and reduction of poverty -growth tends to reduce poverty reduction while worsening income tends to increase it (Dollar and Kraay, 2002; Ravallion, 2001; Bourguignon, 2002) .
The difference between two income distributions, the distribution of the initial year and that of the final year, can be decomposed into growth effects and distributional effects. Assuming log-normal distribution of income, Figure 1 illustrates this decomposition (see Bourguignon 2005) , where the poverty headcount is simply the area under the density curve to the left of the poverty line. Growth effects stand for the effects of a proportional change in all incomes that leaves the distribution of relative income unchanged; while distributional effects stand for the effects of a change in the distribution of relative incomes which is independent of the mean (Datt and Ravallion, 1992) .
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Figure 1 -Decomposition of change in distribution and poverty into growth and distributional Effects
Source: Bourguignon (2005) Assuming every individual has the same increase of income that equals to the mean income growth of the entire population. This hypothetic distribution would have the same distribution as the initial one and the same mean value as the final one. It can thus be presented as a horizontal translation of the initial density curve, which stands for the pure "growth effect" with no change taking place in the distribution of relative incomes. 3 The "distributional effect", which corresponds to the change in the distribution of "relative" income, is hence captured by the difference between this hypothetic intermediate distribution and the final one. 
The effect of structural transformation on change of the income level
To examine the factors that drive differentiated income growth, we examine the role of various attributes -such as individual demographical characteristics, schooling attainment, and occupation-in the changes of income level from 1989 to 2004. Using Oaxaca decomposition (see Smith and Welch, 1989; The World Bank, 2007) , we further quantify the influence of various variables in increasing household incomes by decomposing their effects into (1) main effect that occurs because of changes in household characteristics and (2) year effect resulted from changes in return to the specific characteristics. We hence assess the impacts of structural transformation on income growth and identify sources of widening income gaps. X X − denotes the main effect of the independent variables, for example, that of education which signify the changing education stock of the population, that of industry which signify a structural transformation or the changing industry composition, etc.
) ( 89 04 β β − denotes the year effect, for example, the changes in returns to education, the changes to industry-specific premiums, etc.
Data
We use the dataset from "China Economic, Population, Nutrition and Health Survey", which is an ongoing international collaborative project between the Carolina Population Center at the University of North Carolina at Chapel Hill, the National Institute of Nutrition and Food Safety, and the Chinese Center for Disease Control and Prevention. 5 The CHNS was a longitudinal survey with six waves in 1989, 1991, 1993, 1997, 2000 and 2004 . The sample households were randomly drawn from eight provinces including Liaoning, Shandong, Jiangsu, Henan, Hubei, Hunan, Guangxi and Guizhou. 6 These sample provinces vary substantially in geography, economic development and other indicators, which can be considered as regionally representative to a large extent. In this study, we classify Jiangsu, Liaoning, and Shandong as coastal provinces, and the rest five as inland provinces. In each province, two cities and four counties were sampled. Four neighborhoods in each city, one county-town neighborhood, and three villages in each county, were then randomly selected. Approximately 20 households were sampled per community. Newly-formed households who resided in sample areas and additional households to replace those no longer participating were added to the sample. New communities were also added to replace communities no longer participating.
As a first step, we use the years of 1989 and 2004 survey data to study the change in income growth and income distribution during a period of 15 years in this paper. The first round of CHNS data was collected in 1989, which included 3795 households or 15921 individuals including 10664 adults (18 years of age or older). The final round of data was collected in 2004, which included 3810 households or 9856 adults. In the CHNS dataset, household income in different survey years is adjusted to 1988 urban Liaoning price using rural/urban Consumer Price Index (CPI) at the provincial level. In this paper, if not mentioned otherwise, household income is measured in 1988 urban Liaoning price.
In average, household per capita income increased more than 164% in 1989-2004 (Table 1) . Inter-regional income gap widened as income growth was faster in coastal provinces than in inland provinces. . Rural-urban income gap stayed pronounced. The mean household per capita income in urban areas was 40% higher than that in rural areas in 1989 as in 2004. However, rural income grew more rapidly in the three coastal provinces (Shandong, Liaoning, and Jiangsu) surveyed than in the five inland provinces. Household per capita income of coastal rural more than tripled; while that of inland rural increased about 2.3 times in the same period. Income growth in urban coastal was also higher than that in urban inland with a smaller difference. The mean rural-urban income gap hence narrowed in coastal provinces; while such gap widened in inland provinces. 
Results and discussions
The results of our analysis are presented in three parts. The first part examines the observed changes in the household per capita income during 1989-2004. The second part studies the interactions between changes in distribution and poverty to assess whether worsening distribution tends to increase poverty. The third part analyzes the determinants of household income growth and decomposes their roles in income changes. .6
Trends in inequality
.8
Kernel density 4 5 6 7 8 9 10 Real per capita household income (logarithmic scale) Rural, 1989 Urban, 1989 Rural, 2004 Urban, 2004 Figure 3 presents three growth incidence curves for the entire sample, urban, and rural, respectively, which show the percent change in real per capita income between 1989 and 2004 for each percentile of the income distribution. As the GICs are above the zero axis at all points, income growth was positive for the entire population. However, the fruits of growth have not been shared equally. A strictly positive-sloped GIC, which displays the relationship between per capita household income of each percentile ranked from poor to rich and change in per capita household income in the period of study [1989] [1990] [1991] [1992] [1993] [1994] [1995] [1996] [1997] [1998] [1999] [2000] [2001] [2002] [2003] [2004] , indicates that the rich experienced a higher rate of growth; in other words, the richer the households, the larger their proportionate income gains. Income growth of the 85 th percentile was more than twice higher than that of the 15 th percentile. A steeper positive GIC suggests that the distribution of growth benefits was more unequal in urban areas than in rural areas. For the poorest urban group below the 25 th percentile, household per capita income growth was less than 50% in 15 years (with the poorest poor gaining even less); while that of the richest group above 75 th percentile, income growth was more than 150% (with the richest rich gaining even more). In rural areas, a flatter GIC suggests that growth was relatively widely shared. The GICs with coastal-inland divide suggest that the poorest at the bottom end of distribution in coastal rural experienced high income growth; while its counterpart in inland rural had a lower income growth but not far below average level (see Figure 3 ). This rapid income growth of the poorest in rural coastal could be attributed to the prosperity of Township and Villageship Enterprises (TVEs) and other non-farm activities thanks to the geographic proximity to economic centers -Shanghai for Jiangsu, Bohai Economic Zone for Shandong and Liaoning. Internal migration and remittance may also play a role. However, the urban poor, especially those in inland provinces, gained less than the rich in 1989-2004. Before the enterprise reforms in the 1990s, a large part of urban workers were employed by SOEs or collectively owned enterprises. Unemployment was not explicit. The enterprise reforms gave enterprises flexibility in hiring/firing workers and in determining workers' pay, and allowed financially unviable enterprises to merge or bankrupt. On the one hand, workers with higher ability had rapid increase of income driven by market demand; on the other hand, a large number of urban workers were laid-off from loss-making SOEs and collective-owned enterprises. Those who were laid-off (Xiagang workers) might see their income decrease even in absolute sense. Furthermore, the increase of urban income inequality might result from some other socio-economical factors. Illegal income or "gray" income increase inequality. The imperfect tax system has not been able to effectively balanced income gaps.
To compare the within-segment of inequality for various income quartiles, we rank rural and urban households respectively into four quartile groups using per capita household income. Table 3 presents Gini coefficients for each of the quartile groups of rural and urban households in 1989 and 2004. As in many other countries, the level of inequality within the poorest quartile and the richest quartile is much higher than that within the two middle quartiles of distribution. This implies that the majority of rural and urban households enjoyed similar levels of per capita income clustered around the respective averages. In 1989, the level of inequality within all four quartiles is much lower in urban areas than in rural areas, which suggests that within each segment of income distribution urban inequality is lower. For rural, within-quartile inequality increased 70% for the richest quartile, 30% for the next richest quartile, but only less than 10% for the two poor segments from 1989 to 2004. For urban, however, within-quartile inequality increased significantly for each segment -it increased 70% for the poorest quartile, and more than doubled for the three other quartiles. Consequently, inequality in 2004 is almost the same in rural and urban for each segment of distribution. The results of Table 4 corroborate the findings on drastic increase in inequality. For urban, the mean per capita household income of the richest quartile was three times that of the poorest quartile in 1989; while the ratio jumped to more than 10 times in 2004. For rural, the same ratio was eight times in 1989 and 12 times in 2004, which suggests a less equal start but a smaller increase over time. While Gini coefficients provide information comparing inequality across groups, they do not readily allow us to compare relative contribution of each group to the total inequality. The Theil index, another commonly used measure of inequality, provides ease of decomposition and can easily inform us of the relative importance of each component, in this case the contribution of each quartile group to total rural inequality. Table 5 presents a Theil decomposition of inequality. Total inequality is decomposed into within-quartile inequality for each of the four quartiles and inequality between quartiles for rural and urban, respectively. In 1989, for rural as for urban, inequality between quartiles contributes to about 85% of the total inequality, and inequality within the richest quartile group contributes to about 8%; in 2004, however, the contribution of inequality between quartiles dropped to less than 70%, and inequality within the richest quartile group contributes to almost 30%. This suggests that inequality within the richest quartile group gained significance over time, although betweenquartile inequality remained the single largest factor of total inequality for rural and urban. In 2004, household income differs not only sharply across quartiles, but also among the richest. The relative importance to total inequality of the within-quartile inequality among the three bottom segments was insignificant, however. Their joint contribution to total inequality is less than 7% for rural and urban in 1989 and 2004. The results of within and between quartile inequality analysis suggests that rising total inequality was mainly due to rising inequality among the richer segments of the population, more specifically, rising urban inequality and rural inequality within the richest quartile. Inequality within the richest quartile group also contributes significantly to the total inequality, especially in urban areas. Household income of the very rich within the richest segment is much higher than that of the less rich within the same segment. The large contribution of between-quartile inequality to total inequality indicates the wide-spread distribution of income in the entire spectrum and the big gaps between the rich and the poor; while the increase in within-quartile urban inequality, especially for the richest and poorest segments, indicates the growing concern of harmonizing income distribution of the two extremes. The persisted large between-quartile difference implies that the fruits of rapid economic growth fail to reach the poor disproportionately to their advantage. Improving household income of the poor segments of population is important for closing the distribution gaps, especially in rural areas; while harmonizing income distribution among the richest, especially the urban richest, will have important impacts on reducing total income inequality.
Inequality and poverty
Income growth and changes in distribution jointly led to changes in poverty headcount. In this section, we examine the impact of changes in inequality on poverty. Subject to the 1.5 dollars-a-day poverty line, for all eight provinces, rural poverty headcount had been cut more than in half from 50.1% in 1989 to 22.4% in 2004; urban poverty headcount had been cut one-third from 19.0% in 1989 to 13.5% in 2004 (see Table 6 ). 7 The initial poverty headcount in 1989 was lower in coastal provinces than in inland provinces. Thanks to high economic growth and limited worsening of income distribution, coastal rural had witnessed stellar performance of poverty reduction -poverty headcount dropped twothirds from 40.2% in 1989 to 13.5% in 2004. High economic growth with significantly worsening of income distribution translated into 60% drop of poverty headcount from 14.2% to 5.9% in coastal urban; while relatively slow economic growth with limited worsening of income distribution also translated into a 50% drop in inland rural. However, relatively speaking, poverty reduction is less promising (dropped only slightly from 21.8% in 1989 to 18.1% in 2004) in inland urban due to relatively slow economic growth and worsening distribution. 7 Rural poverty rate can be overestimated relative to urban poverty rate based on single poverty line as the difference in cost-of-living between rural areas and urban areas has not been taken into account (Ravallion and Chen, 2004) . The trends of poverty reduction for the entire sample and for coastal and inland provinces stay unchanged when we adjust rural income taking income cost-of-living difference. Results are available upon request. Figure 4 presents the density distribution of household per capita income for rural and urban respectively. For simplicity, we follow Bourguignon's analysis and assume log-normal distribution of income (Bourguignon, 2002) . Simulated poverty headcount, measure by the percentage of population with a household per capita income below a certain level, is captured by the area under the density curve to the left of the poverty line. The results suggest that over the period of 1989-2004, poverty reduced as average household per capita income grew. However, worsening income distribution, especially in urban areas, has undermined the poverty reducing impact of growth. The results of Figure 4 and Table 7 show that, under the log-normal distribution hypothesis, rural poverty headcount would have been 21.2% and urban poverty headcount 1.8% in 2004 if the pattern of income distribution stayed unchanged as that in 1989. In other words, the pure "growth effect" would have reduced rural poverty headcount by 34.4% and urban poverty headcount by 20.6%; while the pure "distributional effects" had partly offset this poverty reduction by 4.5% and 12.8% respectively. Driven by the combination of the two forcesgrowth and changes in income distribution -rural poverty headcount decreased from 55.7% in 1989 to 25.7% in 2004; while urban poverty headcount decreased from 22.4% to 14.6%. In coastal provinces, thanks to the strong economic growth and advanced initial development level, poverty headcount had reduced to a low level in 2004; in inland provinces, however, the worsening income distribution in urban areas alone has raised poverty incidence by 15.8%, bring urban poverty headcount up to 20.5%. Distribution matters. The worsening of income distribution does not only offset the effects of growth on poverty reduction over the 15 years period of study, it also negatively affects the elasticity of poverty reduction to future growth. To effectively reduce poverty, especially in the rural and in inland, it is important to promote a more harmonious income distribution.
Sources of widening income differential
What are the links between changes in household characteristics (e.g. accumulation of human capital, labor composition, mode of production, etc.), changes in returns to specific characteristics, and changes in income? What sources contribute to the increase of household income inequality in rural and urban areas? Using the survey data, we estimate per capita household income determination for rural and urban households in 1989 and 2004. We introduce different income equations for urban and rural. We first control for household demographic characteristics, such as "proportion of male adults", "average age of adults", and "average of completed years of formal education" and for provincial fixed effects. For urban areas, we introduce "number of household members with different profession" to study the impacts of labor composition; and we introduce "number of household who had a secondary occupation" to study the impacts of multiple job-holding. For rural areas, we introduce "number of household members participate in firms of different ownerships" with collectiveownership (mainly TVEs) as reference group to examine the impacts of farm labor composition as over 70% of rural labor participates in farm or farm-related activities; and we introduce "amount of household's farmed land" and dummy variables "participation in various off-farm activities" to capture their roles. Table 7 presents the estimation of income equation. Our results show that increasing return to education and difference in returns to occupations are major forces that widen income gaps between rural and urban, and among different segments of population. The t-students are presented in parentheses. *** indicates coefficient significant at 1% level; ** indicates coefficient significant at 5% level; * indicates coefficient significant at 10% level.
We start from looking at the role of household demographical characteristics. The proportion of male adults has a significant impact on household income for rural, as expected, but not for urban. This suggests that, as agriculture in China is still dominated by traditional mode of production, rural household income depends largely on male workers' input. Meanwhile, it does not offer support that remuneration is significantly different between male and female in urban areas. The results also show that age of adults, which can be considered as a measure of experience, has positive impacts on household income.
One key finding of our estimations is that education plays an increasingly important role in household income determination for both urban and rural. Thanks to the increasing returns to education and job remuneration differentials, income gaps tend to increase between households with better human capital endowment and those with less. As, in general, the rich, and children from richer families, have better access to education (be it through proximity to good schools or affordability), inequality in opportunity leads to inequality in outcome. The initially better-off tends to have a higher increase in household income as their accumulated human capital (and hence jobs) tends to be better rewarded over time. This corroborates with the findings of many researches that returns to education increased significantly as the reforms deepened in China (Wan, 2004) . In pre-reform era, people with different education level earned similar income. Between 1988 and 2003, the wage returns to one additional year of schooling almost tripled, increasing from 4% to 11% (Zhang et al., 2005) . As welleducated people are more likely living in urban areas with higher income, the increase in returns to education initially leads to an increase in overall inequality. However, as Dollar (2007) argues, such changes in equality is expected to be inverted U-shape -it will ultimately tend to reduce inequality if equality of opportunity, especially equality in access to education, can be achieved as over time a greater and greater share of the population will become educated.
Our results show that professions count, too. The increase in marginal impacts of various professions, except farmer, shows that relative returns of the employed, compared with the reference group (army and police, other occupations or out of employment), increased in 1989-2004. Income gap thus widened between the two groups. In urban areas, the income level of households whose members work primarily as "white-collar workers", such as professional/technical personnel, administrator, factory manager, government official, office staff, is significantly higher than that of households whose members work primarily as "bluecollar workers" or other. The coefficients of "Technical, skilled worker", "Non-technical, non-skilled worker" and "Service worker" are also significantly positive. The income level of households who live on farm activities is much lower than other urban households. 8 One important reason of the widening income inequality in urban areas is the sharp increase in out of employment from 1989 to 2004. In the 1980s, explicit urban unemployment did not exist and wage level was generally low. Difference between employment wage and retirement pension was limited. Income gap between the employed and those who are out of employment was hence small. However, in the 1990s, wage income and bonus income increased for the employed, while retirement pension stayed almost unchanged. The coverage of retirement pension even decreased due to the closure of bankrupt enterprises. 9 In theory, an increase in "out of employment" may generally result from two forces: first, the aging of population leads to an increase in retirement rate; second, unemployment increases among active population.
CHNS data show that both forces have played a role in our case. In 1989, out of employment is low, total employment rate was 87.7%. However, in 2004, total employment rate dropped to 59.8%. In 1989, employment rate for adults under 60 years of age and over 60 are respectively 90.9% and 65.7%; in 2004, these two dropped to 70.3% and 24.1%. In other words, in 2004, not only employment rate of adults over 60 decreased two-thirds, but also that of adults under 60 decreased sharply -about one in three of the active population is out of employment in 2004 compared to only 10% in 1989. The likely reasons could be, many enterprises and government institutions reduce the staff trimmer and mandate employees to retire earlier (for many firms and institutions, retirement age dropped from 60 to 55 for men and from 55 to 50 for women). Since the SOE reforms in the 1990s, urban unemployment increased drastically, of which a large part of redundant workers became explicitly unemployed. In addition, the number of household who had a secondary occupation was associated with higher household income in 2004, but not in 1989, which suggests that moonlighting plays a more important role.
The results of Table 7 show that, in rural areas, households whose members work in stateowned firms and urban private firms have higher income than those whose members work in collective units, household firms and other. Households that mainly rely of farming have lower income. And their income gap increased over time.
As expected, the amount of household farm-land has positive impacts on income. Many researches show that non-farm activity plays a more and more important role in rural income (FAO, 1998) . Our results suggest that households working on small handicraft or commercial business have significantly higher income.
The income level of urban households in coastal provinces is higher than that in inland provinces, others being equal. The advantages of a household locating in urban Liaoning, Jiangsu, and Shandong are significant in 1989 and 2004; and strengthen over time. This corroborates with our findings on the rapid growth in urban areas. For rural, household income differential capture by location is less obvious. Exception lies in that rural households in Jiangsu province has significantly higher income, probably thanks to the beneficial effects of proximity to Shanghai and the prosperity of TVEs there.
We further study the decomposition of income growth and assess the effects on changes in income between 1989 and 2004 of changes in education, occupation composition and other factors using the estimations of Table 7 . Table 8 summarized the main effect and year effect of various factors for urban areas. 10 The results suggest that returns to education increased drastically during that period. About two thirds of urban real household per capita income changes between 1989 and 2004 can be attributed to year effects of education, namely returns to education. The economic reform led to unleashing of market forces that promote efficient reallocation of resources. Workers can self-select through their own comparative advantages into jobs that value their particular attributes. The higher returns to greater skills in China simply reflect the increasing demand for skills from globalization and technology, as in other open economies. The change in the stock of accumulated education of the populations can, however, explain only 4% of total income change. As employment rate dropped in 2004, the main effect of occupation composition was negative. The effects of the changes in returns to occupation explain about one third of total change in income variation, which becomes the second major source of income increase. In other words, in the period of 1989-2004, the share of higher-paid jobs increased. The effects of changes in secondary occupation are not significant. As sample distribution stays almost unchanged across provinces, we do not observe main effect, their year effect (Guizhou as reference) reflects to some extent the impact of regional disparity on income growth. For urban, the fixed provincial effects contributed only 2.8% to the changes in household income, implying a slight increase regional disparity in urban China. The results of Table 9 suggest that about one-fifth of rural real household per capita income variation between 1989 and 2004 can be attributed to changes in education (of which 14% due to the changes in return to education and 4% the changes in composition of education), confirming the importance of human capital investment in rural income growth. The input of household labor in different type of work unit holds an important place in income variation. The changing composition of type of work units -as the labor force reshuffled from low to high productivity unit-combined with the changing unit premium account for 37% of income variation. It suggests that a structural transformation has taken place in rural areas as off-farm activities absorbed a larger proportion of rural labor force; furthermore, income gap between off-farm activities and agriculture has significantly increased. About 30% of rural income variation is attributed to "other factors", of which 11.0% due to the main effect of the proportion of male adults and the average age of adults, and 18.7% the year effect of these two factors. In other words, changes in household demographical characteristics, such as increase in male labor and increase in labor age, play an important role in household income growth. Both main effect and year effect of land on household income growth were weak. The shortage of land is a persisting problem in rural China. According to our sample, the average land surface of households who have land was limited and virtually unchanged in 1989 and 2004, only 0.29 and 0.30 hectare, respectively. Under the current land regime, land cannot be freely exchanged between households. This limits the concentration of land and thus agricultural scale economy. Moreover, an important part of China's countryside was still characterized by traditional agriculture, which was little modernized. Only 2.8% of income variation was attributed to return to land or agricultural productivity. Given the high demographic pressure in countryside and the limited quantity of arable land, off-farm activities and diversification of production play a particularly important role in absorbing surplus agricultural labor, enhancing the income of farmers, and reducing rural poverty. Our results suggest that about one-firth of income growth in 1989-2004 was attributed to the changes in participation in off-farm activities, of which 10.8% due to the changes in participation and 8.5% the changes in return.
Compared with urban areas, the provincial fixed effect for rural areas is stronger. These effects (Guizhou as reference) are of the opposite direction of income change, implying that regional disparities have decreased in rural area. In fact, provincial year effect varies across the seven provinces. The year effect is positive for the three coastal provinces but negative for the four inland provinces. This result implies that, over the period 1989-2004, rural household income levels have diverged between coastal and inland provinces of China, but converged within inland provinces.
In summary, the changes in household income are mainly associated with the year effects of education and occupation -the changes in return to education and changes in return to occupation.
Conclusions
Before the economic reforms, which began in the late 1970s, China was characterized by a poor but egalitarian society. The reforms have improved economical efficiency, but have come with an increase of inequality in term of incomes. Using CHNS data, we examined in this article the changes in inequality and poverty during the period 1989-2004, the relationships between inequality and poverty, the impacts of structural transformation on income growth, as well as the sources of widening income gaps.
Our results show that inequality in living standards, measured by per capita household income, rose between 1989 and 2004, in particular in urban areas. According to our analysis, income growth increased steadily by distribution percentile, i.e. the richer the households, the bigger their proportionate income gains. So the growth has been "pro-rich". Total inequality is mainly accounted for by inequality among the richest 25 percent of the population and the gaps between rich and poor households. Most of the increase in inequality is due to the increased disparity between the rich and the poor both in urban and rural area. Inequality among the richest quarter of the population has widened over time.
Our analyses show that China has made great progress in reducing poverty headcount as reforms deepened. However, should it not for the increase in inequality, poverty reduction would have been even more satisfactory thanks to the spectacular growth performance.
Differences in human capital endowment, in allocation of labor resources, and in mode of production can result in disparities in participating in and benefiting from expanding economic opportunities. A decomposition analysis based on household income determination shows that a large proportion of changes in total income can be attributed to an increase in returns to education. As the economic reforms deepen, labor market works more efficiently by offering better remuneration to skilled labor. Such efficiency gain is one important force that drives rapid economic growth, while at the same time contributes to an increase of inequality. The better educated, most often with a higher initial income, tends to benefit more over time.
The relatively small effects of changes in the stock of schooling attainment imply that, to more effectively encourage economic growth, it is important to improve education of the entire population. Differences in human capital endowment, in allocation of labor resources, and in mode of production can result in disparities in participating in and benefiting from expanding economic opportunities. As Dollar (Dollar, 2007) suggests, education is one of the key paths out of poverty. Among those with nine years or more of education, the poverty rate is only 2%, compared to a 10% national average in China. Under the uniquely decentralized fiscal system, funding education is primarily responsibilities of local governments. As poor localities are less able to fund these services, and poor households are less able to afford the high private cost of basic education, there has been an increase in inequality of educational outcomes.
The increase in urban inequality in 1989-2004 is largely resulted from the widening income gap between the employed and the out-of-employment, and within the employed as the economic reforms deepened. Wages gaps have increased sharply between skilled labor and unskilled labor. During the transition from planned economy to market economy, institutional reforms sometimes failed to keep pace. This resulted in rent-seeking, unclear property rights in SOEs, and other gray areas, which inappropriately benefited a small amount of people. The increase in unemployment, worsening loss-making in SOEs and collective-owned-enterprises, and reduce in real income of the retired leads to the increase of social vulnerable group. These forces lead to an increase in urban inequality and poverty. As rural-to-urban migrants are under-presented in our longitudinal survey, urban poverty would have been even higher should the migrants have been more appropriately accounted for.
Rural inequality is slightly higher than urban inequality, but it increased less in 1989-2004. Household production modes, especially participation in non-farm activities, are main factors that affect rural income distribution. Limited amount of land and traditional production lead to low agricultural productivity. To reduce rural inequality and poverty, it is important to develop rural non-farm sectors to absorb redundant agricultural labor and to raise returns to gran-cropping (Wan and Zhou, 2005) . Given the scarcity of cultivable land in China, a more effective land reform allowing land concentration to households who specialize in farming will be useful to increase scale economy and returns to agriculture. Bourguignon (2005) argues: "No sustainable poverty reduction can be achieved without positive growth. But, to encourage growth and to strengthen poverty reduction, it is important to reduce inequality or to prevent it to increase disproportionately." Inequality of income can be inevitable at a certain stage of development. However, inequality of opportunity will undermine long-term prospect of development. Improving access to basic education, especially in poor rural areas, is hence important for enhancing growth, reducing inequality, and fighting against poverty.
